In connection with our studies of organo-non-metallic complexes ofthe L9-disubstituted-phenalene unit 11, we required access to compounds possessing a total of just two ionizable hydrogen atoms in the A,B groups (1). The prototypical compound in this series, 9-amino-l-oxo-phenalene (2), is not known although 9-hydroxy-l-oxo-phenalene (3) was first prepared in 1941 2 .-'. 4 and a number of derivatives of 1 possessing one or three ionizable hydrogen atoms in the A,B groups have recently become available s . The related 6-amino-7-oxobenz[d,eJanthracene (4) was first prepared 8 by heating 7-oxobenz[d,eJanthracene (5) with sodium amide in the presence of oxygen while a subsequent synthesis utilized the high-pressure reaction between 6-hydroxy-7-oxobenz[d,eJanthracene (6) and aqueous ammonia at 210 -220 C C over a period of six hours9. While these reactions did not prove particularly satisfactory in our hands, the analogous reaction between 9-hydroxy-loxophenalene (3) and aqueous ammonia affords the desired 9-amino-l-oxophcnalenc (2) in high yield and good purity under relatively mild conditions (125 "C, 1 h). This reaction Concise, complete papers on New or improved synthetic methods -Key intermediates for organic synthesis Including full experimental and analytical data 639 provides a particularly convenient entry into this series of compounds as previous general syntheses of derivatives 1 have l1rst required the generation of a 9-alkoxy-loxophenalene s . 1o via the use of silver oxide and an alkyl iodide to disrupt the hydrogen bond in 3. lJ-Amino-l-oxophenalene (2) is smoothly alkylat~d with triethyloxonium tetrafluoroborate to produce the 9-aminol-ethoxyphenalenylium salt 7 (cf. Refs. 5 H) which serves as precursor for the other derivatives in this series with two ionisable hydrogen atoms in the A,B groups of 1. Thus 7 gives rise to 9-amino-l-methyliminophenalene (9) on treatment with methylamine while reaction with sodium hydrogen sulfide produces 9-amino-l-thioxophenalene (10) . Reaction of ammonia with the salt 7 is also the best source of 9-amino-l-iminophenalene (8)5.6. HN NH2 8 9
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The direct amillation of9-hydroxy-l-oxophenalene (3) is not restricted to the reaction with aqueous ammonia. Thus, aqueous mt:thylamine reacts with 3 under the same conditions as were employed in the preparation of2. In this way it IS possibk to prepare 9-alkylamino-l-oxophenalenes (e.g. 11) directly from 3 in high yield and good purity. Although it seems clear that the amination of 3 depends on a nucleophilic attack by the amine, we found other nudeophiles to be ineffective in this regard. Aqueous sodium su lfide and anhydrous hydrogen sulfide both failed to produce 9-hydroxy-l-thioxophenalene and compound 3 was recovered unchanged. Likewise the action of methanol did not bring about the formation of 9-methoxy-l-oxophenalene. Under particularly forcing conditions this reaction gave rise to dark needles containing copper and nickel-presumably in the form of complexes 11 generat{:d by reaction of 3 with the Monel bomb.
The amination reaction itselfmust be regarded as unusual as juglone (5-hydroxy-l,4·-naphthoquinone) is known to undergo amination at the 2-and 3-positions without replacement of the hydroxy functionaiity12.13. Particularly remarkable is the ease with which 3 undergoes the amination reaction -in marked contrast to the behavior of 6. This result is the inverse of the normal reactivity order for these two compounds. Thus, the alkoxy14 and acetyJl5 derivatives of6 were prepared over 50 years ago, but it is only recently that the same derivatives of 3 have become available 5 . l6 .
9-Amino-l-oxophenalene (2):
A mixture of9-hydroxy-l-oxophenalene2,3,4 (3; 9.8 g, 0.05 moll and concentrated ammonium hydroxide solution (200 ml, specific gravity 0.9) is placed in a Monel bomb. The contents are stirred vigorously at an internal temperature of 125 r,c for 1 h during which the pressure in the bomb is about 175 psi. The mixture is allowed to .~ool, the bomb vented, opened, and the contents poured into dis:tilled water (200 ml), and the mixture s':parated by filtration. 
9-Amino-l-iminophenalene (8):
Ammonia gas is bubblc:d through a slurry of9-aminoethoxyphenalenylium tetraftuoroborate (7; 9-Amino-l-methylimilllophenalene ('~): 33 % Ethanolic methylamine (8.03 molar, 4 ml) is added to a slurry of 9-aminoetholl.yphel1aienylium tetrafiuoroborate (7; 1.55 g, 0.005 mol) in ethanol (50 ml) and the mixture s'tirred overnight. The resulting yellow solid is separated by ilItration and recrystallized from heptane to give brownish-ydlow needles (0.40 g). A further quantity of product is obtained by taking the filtrate to dryness and extracting the solid with boiling heptane; total yield: 0.54 g (44 %); m.p. 148°C. 9-Amino-I-thioxophenalel1e (10): Sodium hydrogen suHide (1.40 g, 0.025 mol) is added to a slurry of9-aminoethoxyphenalenylium tetrafiloroborate (7; 1.55 g, 0.005 mol) in mt:thanol (50 ml) and the mixture stirred overnight. The solvent is removed and the residue I~xtracted with benzene. The resulting solution is washed with water, the or~;allic layer dried with magnesium sulfate, and then taklm down on <, rotary evaporator. 
9-Methylamino-I-oxophenalene (11):
A mixture of 9-hydroxy-l-oxophenalene (3; 0.98 g, 0.005 mol) and aqueous methylamine (10 ml; 40% solution) is placed in a Monel bomb. The contents are stirred vigorously at an internal temperature of 125'C for 1 h during which the pressure in the bomb is about 150 psi. The mixture is allowed to cool, the bomb vented, opened, and the contents poured into distilled water (50 ml). The aqueous mixture is extracted with benzene, the organic layer is separated, dried with magnesium sulfate, and taken down on a rotary evaporator to give a yellow solid; yield: 0.88g (83%); m.p. 110-111'C (Ref. 5 , m. p. 112 "C).
9-n-Hexylamino-l-oxo-phenalene (12):
A mixture of 9-hydroxy-l-oxophenalene (3; 0.98 g, 0.005 mol) and hexylamine (10 
